Prolonged absence of myostatin reduces sarcopenia.
Sarcopenia is a progressive age-related loss of skeletal muscle mass and strength. Parabiotic experiments show that circulating factors positively influence the proliferation and regenerative capacity of satellite cells in aged mice. In addition, we believe that negative regulators of muscle mass also serve to balance the signals that influence satellite cell activation and regeneration capacity with ageing. Myostatin, a negative regulator of pre- and postnatal myogenesis, inhibits satellite cell activation and muscle regeneration postnatally. To investigate the role of myostatin during age-related sarcopenia, we examined muscle mass and regeneration in young and old myostatin-null mice. Young myostatin-null muscle fibers were characterized by massive hypertrophy and hyperplasia and an increase in type IIB fibers, resulting in a more glycolytic muscle. With ageing, wild-type muscle became increasingly oxidative and fiber atrophy was prominent. In contrast no fiber type switching was observed and atrophy was minimal in aged myostatin-null muscle. The effect of ageing on satellite cell numbers appeared minimal, however, satellite cell activation declined significantly in both wild-type and myostatin-null muscles. In young mice, lack of myostatin resulted in increased satellite cell number and activation compared to wild-type, suggesting a greater propensity to undergo myogenesis, a difference maintained in the aged mice. In addition, muscle regeneration of myostatin-null muscle following notexin injury was accelerated and fiber hypertrophy and type were recovered with regeneration, unlike in wild-type muscle. In conclusion, a lack of myostatin appears to reduce age-related sarcopenia and loss of muscle regenerative capacity.